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1. Introduction

It has been agreed in RAN2#70bis that a Scell is assigned a Cell index in the RRC message adding the SCell. However, it is left FFS whether the PCell will have a Cell Index.
In this contribution, the need of Cell Index for the PCell is studied by analysing the various scenarios where Cell Index may be needed and it is proposed that Cell Index is not required for PCell.
2. Discussion
2.1. Need of Cell Index for PCell from L3 perspective
In order to facilitate the analysis of whether there is a need of Cell Index for PCell, it is required to identify the scenarios where it might be needed. The following are the scenarios where Cell Index could be used in L3 point of view:
1. PCell change with handover procedure or with reconfiguration procedure (if agreed)

2. Inter-eNB or inter-sector handover
3. PCell reconfiguration

4. Identifying the PCell PDCCH as the cross scheduling PDCCH for a SCell
In Scenario 1 & 2, the gain of having cell index for PCell is that it can be used as an indication on the basis for delta configuration when an existing PCell becomes a SCell and vice versa when a SCell becomes a new PCell. However, we have analysed the use of the Cell Index for delta configuration in Table 1 in Annex A and its use is quite complicated and impact the specification quite significantly. 
In short, providing a Cell index for PCell makes transitions between CA and Non-CA configuration and between Rel-8/9 to Rel-10 CA configurations more complex to handle as there could be Cell index for PCell in some cases and no Cell index for PCell in other cases as Row E and F of the table below. Furthermore, as in Row A and C, when a PCell becomes a SCell or SCell becomes a PCell, there is extra specification effort and complication in removing the Pcell specific configuration (i.e., configuration that is not relevant for an Scell) and vice versa where SCell configuration may not be in the PCell configuration. Likewise in Row B where a PCell becomes a non-configured cell, there is a need to handle the removal the PCell configuration which again adds extra specification effort and complication.  
In comparison, if delta configuration is performed based on existing PCell to the PCell configuration and existing SCell to the SCell configuration with the same Cell Index, the impact to the specification is quite minimal.
Scenario 3 does not require Cell Index for PCell since it is already a Rel8/9 behaviour where delta configuration is performed between the existing PCell configuration and the PCell configuration in the RRC Connection Reconfiguration.  That is, reconfiguration of the Pcell will use the Rel-8/9 serving cell fields and hence is done without the need of Cell Index.   
Scenario 4 does not mandate the need of Cell Index for PCell since it can be done via ASN.1 structure (e.g. CHOICE {SIB 2, PCELL, SCELLid}.
Hence, from L3 point of view, assigning Cell Index for PCell will only create more specification effort and complexity.
2.2. Need of Cell Index for PCell for L1/L2 point of view
There was a suggestion to use default value for the Cell Index of PCell. In the last section, we have already shown that assigning a Cell index for PCell does not serve any purpose from L3 point of view and can in fact cause complexity. From L2 point of view, if a PCell is always assigned a default Cell Index value or L1/2 signalling is based on in some way on the Cell Index (e.g. the bitmap of MAC Activation Command is based on the order of Cell Index, CIF is using Cell Index etc.), whenever the PCell changes, there may be a change in position of the bitmap or value used in the L2 signalling between the carriers which will result in ambiguity.  Hence we again do not see any gain of assigning a Cell Index for PCell from L2 point of view. (Note, our proposals in other contributions [1,2] is to keep the L3 and L1/2, L2 identifiers separate.)
In view of the conclusions in Section 2.1 and 2.2, it is proposed that:

Proposal: No Cell Index for PCell is needed.

3. Conclusion
As we have analysed in this contribution, assigning Cell Index for PCell from RRC perspective only brings extra specification effort and complexity to the procedure and from L2 point of view, it provides no purpose. It is thus requested that RAN 2 agree the following proposal:

Proposal: No Cell Index for PCell is needed.

ANNEX A: Reconfiguration actions that would be needed if PCell was assigned a Cell index
The following summarises the actions in Scenario 1 and 2:

Action A: When an existing PCell becomes a SCell

Action B: When an existing PCell becomes a non-configured Cell

Action C: When an existing SCell becomes the new PCell

Action D: When a non-configured Cell becomes the new PCell

Action E: When handover from a CA capable cell to a non-CA Rel-10 capable cell

Action F: When handover from a non-CA Rel-10 capable or Rel-8/9 cell to a CA capable cell

RRCConnectionReconfiguration message generally consists of the Rel8/9 serving cell structure (i.e. MCI, radioResourceConfigDedicated etc.) which is bases of the PCell and the extension of SCell configuration set (List of SCell configurations). In addition, there may also be new IEs for the specific CA configuration for PCell, e.g. Cross carrier scheduling IE etc.  Also there are IEs in the PCell configuration which is not in the SCell configuration (e.g. PUCCH configuration, RACH configuration etc.) and there may be IE in the SCell configuration which may not be in PCell configuration.
It can be seen from the table below that significant changes in the specification and complexity are incurred if delta configuration is allowed using the Cell Index for PCell.

Table 1: delta configuration using a Cell Index for PCell
	Actions
	RRC message command
	New UE actions

	A
	Indicate the Cell Index of the existing PCell in the SCell configuration set.
	The UE has to remove the configuration not related to the SCell from the PCell configuration



	B
	Existing PCell may need to be explicitly indicated to be removed via the Cell Index


	Remove the existing PCell associated with the Cell Index.

	C
	Indicate the SCell Cell Index in the Cell Index IE for the PCell 
	· Perform delta configuration of the new PCell configuration with the SCell configuration indicated by the Cell Index

· Remove the SCell from the SCell configuration set

	D
	Can reuse the Cell Index of the existing PCell for the new PCell if the existing PCell becomes a non-configured cell. Otherwise if the existing PCell become an SCell, a full configuration of the new PCell should be provided
	· If the new PCell has the same Cell Index as the existing PCell, use delta configuration for the new PCell based on the existing PCell indicated by the Cell Index

· If the new PCell has a new Cell Index, no delta configuration



	E
	· Indicate the removal of the PCell configuration

· Indicate the removal of the SCell configuration set
	· Remove the SCell configuration set and the PCell configuration in order to remove the Cell Index assignment.

	F
	· Indicate the PCell configuration with a Cell Index

· Indicate the addition of SCells to the SCell configuration set (if any)
	· No delta configuration with the existing PCell as it does not have a Cell Index
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